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determined by thermal dif- 
fusion 
review of, 192 
diatomic potentials, 194 
in DNA molecule, 332 
flexible potentials for, 
194 


glory oscillations of, 196, 
199, 202, 211, 212, 213 

of inert gas, 196 

Lennard-Jones potential, 
195, 203 

liquids for, 333 

long-range forces in, 192 

methods for determining 
boundary conditions, 
193 

nonadditivity problem, 192 

potential energy shapes, 
193 


potential energy well of, 
194 


potentials of diatomic sys- 
tems, 196-208 

quantum chemistry of, 192 

reduced potential function of, 
195-96 

test of potentials, 194- 
95 


Intermolecular potentials 
computation by pseudopoten- 
tial method, 209 
computations for polyatomic 
systems, 208-9 
determined by scattering 
experiments, 211-12 
differential cross sections 
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from scattering experi- 
ments, 211 

integral cross sections, 
212, 213 

Morse potential parameters, 
211 


polyatomic systems deter- 
mination by low tempera- 
ture spectroscopy, 210 
Interparticle penetration, 
175 


Inverse steepness 
parameter, 182 

Iodate 
electrochemical behavior of, 


photoelectron spectroscopy 

studies of, 394 
Iodine 

derived shift, 38 

electrochemical behavior of, 
104 

isomer shift of alkali iodides, 
37 


low-pressure dissociation 
of, 260 
photoelectron spectroscopy 
Studies of, 394 
Iodine-argon system 
high-pressure unimolecular 
behavior of, 259 
Ion-clusters 
triplet spin-states, 238 
Ion pair formation, 231-33 
Isobutane 
decomposition of, 74 
Isomer shift calculations, 26 
quantitative interpretation, 
27 
Isopropyl! alcohol 
rotamer, 148 
Isothermal compressibility, 
454 
degrees of freedom, 


Isothermal susceptibility of 
ferromagnets, 180 
Isotope effects 
on activation energy, 466 
for alcohols, 461 
for amines, 461 
on chemical rate processes, 
462 
on chemical shifts in mag- 
netic resonance, 472 
on equilibrium constant in 
ideal gas, 451 
on vapor pressures, 458 
Isotopes 
discovery of, 3- 
4 


Isotopic self-exchange equili- 
bria, 457 
Isotropic effective potentials 
for calculation of intermolec- 
ular potentials, 210- 
13 
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Jahn-Teller effect 
dynamic distortion, 235 
environmentally locked 
distortion, 235 
Static distortion, 235 
Jones and Dole equation 
in multicomponent systems, 
98 


K 


Ketones 
electron impact spectros- 
copy studies of, 376 
Ketyls 17 
isotropic coupling for 
in, 
Kinetic theory 
development of, 7-8 
Krypton 
optical line broadening of 
by inert gases, 196 


Oo 


L 


Lanthanum hexaboride 
in electrode reactions, 
95 
Laser transitions 
hydrogen cyanide lines in, 
275 
rotational, 275 
Lattice gas theory, 181 
Lattice models, 186 
Lennard-Jones 
molecules, 182 
potentials of, 171 
Line intensity 
Lorentz shaped lines, 282 
Liquid junction potentials 
between saturated KCl and 
dilute electrolytes, 
102 
Liquid state 
theory of, 168 
London dispersion energies, 
113 


London dispersion forces 
intra-atomic correlation 
effects on, 330 
Long-lived complex formation, 
77 


Longuet- Higgins 
conformal solution theory 
of, 113 
and Widom equation, 112, 
117, 118 
Lorentz arithmetic mean, 
113 
combining rules in, 116, 
117, 118, 119 
Low temperature matrix 
isolation 
technique of, 284 
Ludrication 





the surface chemistry of, 


M 


Magnesium oxide 
neutron irradiated studies 
of, 225 
Mass spectroscopy 
discovery of, 3-4 
Mean free path 
dense fluids, 171 
for solids, 171 
Melting halides, 287 
Melting transition, 185 
Membranes 
ion-exchange for, 95, 


ion selectivity of, 94 
ion transport in electrokinet- 


ic, 94, 95 
see also Electrodes 
Mercury 


Penning ionization spectros- 
copy studies of, 399 
photoelectron spectroscopy 

studies of, 387 
Meteorites 
of irons, 295 
of stones, 295 
Meteors and comets, 300 
density of comets, 301 
iron meteor, 301 
Methane 
dispersion force coefficient, 
332 
electron impact spectroscopy 
studies of, 360, 374 
photoelectron spectroscopy 
studies of, 391, 393, 
396 
Methanol 
barrier height for the methyl 
rotation, 152 
photoelectron spectroscopy 
studies of, 391 
Methyl acetate 
barrier height for the methyl 
rotation, 152 
Methy1 chloride 
in collision deactivation, 
75 
Methyl cyanide 
deuterated, y-irradiated, 
222 
trapped electrons in, 


Methyl! cyanoformate 
barrier height for the methyl 
rotation, 152 
1-Methylcyclopropene 
barrier height for the methyl 
rotation, 152 
Methyldiazirine 
barrier height for the methyl 
rotation, 152 
Methyl! dichloride 








in collision deactivation, 
75 
Methyl! difluoramine 
barrier height for the methyl 
rotation, 153 
Methy1 fluoroformate 
barrier height for the methyl 
rotation, 152 
Methyl! isocyanate 
barrier height for the methyl 
rotation, 153 
Methy1 isothiocyanate 
barrier height for the methyl 
rotation, 153 
Methy! nitrite 
barrier height for the methyl 
rotation, 152 
rotamer, 148 
1-Methylpentaborane 
higher-fold barrier for the 
methyl rotation, 151 
3-Methyl-pentane 
electron-trapping ability, 
22 


N-Methy1 pyrrol 
higher-fold barrier for the 
methyl rotation, 151 
Methyl] thiocyanate 
barrier height for the methyl 
rotation, 153 
Methy1 thioethyne 
barrier height for the methyl 
rotation, 152 
Methy1 vinyl ether 
barrier height for the methyl 
rotation, 152 
Methyl] vinyl sulfide 
barrier height for the methyl 
rotation, 152 
Michelson interformer 
infrared spectrum, 
274 
Raman spectra, 274 
Microwave double resonance 
experiment of, 158 
Microwave spectroscopy 
development of, 12 
Mirels' theoretical curve 
in kinetic studies, 252 
Mixtures 
"one fluid" model, 113, 


Molecular-beam studies 
electric-resonance method 
in, 154 
Molecular collisions 
quantum mechanical theories 
of, 334 
Molecular conformation 
see Optical activity 
Molecular dynamics, 168- 
69 
calculations for, 169 
method for, 169 
Molecular forces 
calculations by perturbation 
theory, 330 
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in DNA molecular, 332 
Molecular kinetics 
activated complex in, 
337 


electroanalytical determina- 
tion of, 96 
Nitric oxide 
Penning ionization spectros- 
of large molecules, 338 copy studies of, 398 
Molecular quantum theory photoelectron spectroscopy 
ab initio methods in, 319- studies of, 389, 390, 


23 396 


box and tube models in, Nitrogen 
16 ab initio wavefunctions for, 
CNDO theory, 320 326 
configuration interaction dispersion force coefficient 
methods in, 324 of, 332 


in conformation analysis, electron impact spectroscopy 
318 studies of, 360, 370, 
Hiickel theory in, 316 381 
INDO theory, 320 low-pressure dissociation 
Pariser-Parr-Pople theory, of, 260 
321 mass spectrometric of, 
Thomas- Fermi theory, 55 
317 Penning ionization spectros- 
Molecular scattering copy studies of, 398 
of light, 168 photoelectron spectroscopy 
studies of liquids, 168 studies of, 389, 390, 
Molecule- molecule reaction 396 
activation energy, 62 rate constant for, 55 
rate constant, 62 Nitrogen difluoride 
total activation barrier of, shock tube studies of, 
63 265 
Molybdenum Nitrogen dioxide 
electroanalytical determina- photoelectron spectroscopy 
tion of, 104 studies of, 391-92, 396 
Monte Carlo shock tube studies of, 
method of, 169 265 
techniques in, 177 Nitrogen radicals 
Moéssbauer spectroscopy, in solid-state ESR studies, 
25, 43 224 
internal effect on, 29 Nitromethane 
Simdnek and Sroubek nuclear _ barrier height for the methyl 


factor, 29 rotation, 153 
Multicenter Hamiltonian a-Nitronyl nitroxides 
integrals radical of, 230 


Nitrosobenzene 
oxidation of, 231 
Nitrous acid 


bipolar expansion for, 
323 


Hermite-Gaussian basis set 


for, 323 rotamer, 148 
new evaluation methods of, Nitrous oxide 
322 magnetic rotation spectrum 


Multiphoton ionization, 397 
Multipole interactions, 397 
Multiquantum transitions, 


of, 280 
photoelectron spectroscopy 
studies of, 391-92, 


397 396 
Te structure for, 143, 281 
N shock tube data on, 265 
Nitroxide biradicals 
Neon triplet set of, 238 
dispersion force coefficient, Nonlinear light scattering 
332 theory of, 333 
Penning ionization spectros- Nuclear chemistry 
copy of, 399 development of, 6-7 
Neptunium Nuclear species conversion 


magnetic hyperfine and quad- 
rupole structure of, 42 
Mossbauer spectra, 41 Nuclear spin coupling coeffi- 
quadrupole splitting of, cients 
42 SCF calculations of, 
Nickel (II) 


spectrum of H»O in rare 
gas metrics, 284 
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Null-point potentiometry, 95 
microdetermination of silver 
of, 95 


Optical activity, 407-48 
chain length of, 424, 435 
and classifications of chro- 

mophores, 409-11 
group theory in, 411-12 
inherently disymmetric chro- 
mophores and hexaheli- 
cene, 412-22 
Kronig-Kramers relations 
in, 407, 409 
numerical calculations of, 


412 


organic chromophores and, 
409-11 
polypeptides and polynucleo- 
tides, 423-36 
of solids, 439-42 
and vibrations, 436-39 
Optical line broadening 
for determining intermolec- 
ular forces, 196 
Optical rotatory dispersion 
one-dimension potential 
model for, 316 
see Optical activity 
Organic sulfides 
addition of an electron to, 


225 


Ortho- silicates 
distribution in iron, 


297 


Oscillator strengths 
dipole length operators in 
calculations of, 323 
dipole velocity operators in 
calculations of, 323 
Osmotic coefficients 
from hard sphere model, 


99 


Oxalic acid 
electrochemical equivalents 
for, 93 


Oxygen 


Arrhenius parameter of, 


51 


atomic reactions of, 51 
discharge flow method for, 


51 


electroanalytical determina- 
tion of, 96 

electron impact spectroscopy 
studies of, 360, 376, 


379 


low-pressure dissociation 
of, 260 

photoelectron spectroscopy 
studies of, 389, 390, 


396 


rate constant for, 51 
Oxygen difluoride 
anharmonic potential 
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constant, 142 

r, structure, 143 

Ozone 

anharmonic potential con- 
stant for, 142 

intervibrational- state tran- 
sition of, 159 

re Structure for, 143 


P 


Padé approximant, 173 
Pair exchange energy, 185, 
186 
Pair potential, 174 
Palladium (I) 
electroanalytical determina- 
tions of, 96 
Paramagnetic molecules 
spin-orbit coupling constant, 
281 
Pariser-Parr-Pople theory 
mathematical approximations 
in, 321 
transition dipole moment 
by, 321 
Pentafluoroethane 
barrier height for the tri- 
fluoromethy] rotation, 
152 
3-Penten-1-yne 
barrier height for the methyl 
rotation, 152 
Perchlorate 
inelectrode reactions of, 


Percus-Yevick 
approximation of, 178 
equations for, 115, 117, 

121 


integral equation of, 178 
Perdeuteroethane 
electron impact spectroscopy 
studies of, 374 
Perfluorocyclobutanone ketyl 
F coupling, 230 
Periodate 
photoelectron spectroscopy 
studies of, 394 
Perturbation theory 
partitioning techniques in, 
339 


remainder theorem in, 
339 
Phosphirane 
structure and dipole moment, 
157 


Phosphorus (III) chloride 
photolysis of solid, 226, 
228 


Phosphorus trifluoride-borane 
potential barrier, 150 
Photochemistry 
development of, 13- 
15 
Photoelectron current, 382, 


of low-energy currents, 
382 
Photoelectron spectroscopy 
studies of 
aromatic amines, 384 
aromatic molecules, 393- 
94 
inorganic molecules, 
394 


ionization potential, 383 
rare gases, 386, 396 
transition probability in, 
384 
Photolysis 
of carbonyl compounds, 
13 
Photo-oxidation 
mechanism of, 333 
Polarizability 
anisotropy of, 155 
Polarography 
electrochemical reduction 
using, 102 
in nonaqueous solvents, 
98 
organic, 104 
Polonium 
electroanalytical determina- 
tions of, 96 
Polyatomic dissociation, 
264 


Polyatomic molecules 
ab initio wavefunctions for, 
326 


Polyatomic systems 
intermolecular potentials of, 
208-13 
Polynucleotides 
see Optical activity 
Polypeptides 
see Optical activity 
Positive force constant 
internal degrees of freedom 
for, 459 
Potassium 
electron impact spectroscopy 
studies of, 376 
Potassium chlorate 
y-irradiated, 227 
Potassium tetrahydridoborate 
y-irradiated, 226 
Potential energy well 
for intermolecular forces 
proposed analytical forms, 
194 
Potential function, 457 
Potentiometric titrations 
of amides, 104 
for evaluation of ion-selective 
electrodes, 96 
of perchlorate salts, 
94 


of weak bases, 96 
see also Electrode, Lanthanum 
hexaboride 
Propane 
electron impact spectroscopy 











studies of, 374 
Propionaldehyde 
rotamers, 148 
Propionic acid 
barrier height for the methyl 
rotation, 152 
Propiony] fluoride 
rotamers, 148 
n-Propyl alcohol 
rotamers, 148 
n-Propyl bromide 
rotamers, 148 
n-Propyl chloride 
rotamers, 148 
n-Propy! fluoride 
barrier height, 147 
rotamers, 148 
Propylene 
cis and trans forms of, 
154 
deuterated, first excited 
torsional state, 149 
Propyne 
electron impact spectroscopy 
studies of, 373 
Pseudorotation 
angle of, 154 
Pyrolysis 
development of, 22-23 


Q 


Quadrupole coupling constant 
for cyanamide, 155 
determined by molecular 

beam technique, 155 
for methyl cyanide, 155 
for methyl isocyanide, 
155 
Quadrupole oscillator strength, 
366 


Quantum chemical computa- 
tions 
of diatomic potentials, 205- 
8 


of dispersion energies, 206- 
7 


of interatomic intermediate 
range forces, 207-8 

of interatomic potentials 
methods, 206 

of intermolecular forces, 
205-8 

of van der Waals energies, 
206-7 

see also Intermolecular 
forces 

Quantum chemistry 

and intermolecular forces, 

192-208 


R 


Radiation chemistry 
development of, 20- 
21 
theory of ion-pair produc- 


SUBJECT INDEX 


tion, 333 
Radiation damage 
mechanisms, 239-40 
Radiationless decay 
theory of, 333 
Radical distribution 
function of, 168, 169, 176, 
177 
Radical recombination, 76 
Raman scattering 
theory of, 333 
Raman spectra 
of aqueous sodium and 
ammonium formate, 98 
Rare gases 
electron impact spectroscopy 
studies of, 360, 369, 
376, 378, 379 
Penning ionization spectros- 
copy studies of, 399 
photoelectron spectroscopy 
studies of, 386, 396 
Rate theory 
nonreactive encounters, 
78 


unimolecular breakdown, 
78 
Rayleigh line, 253 
Reaction kinetic, 77 
contribution of molecular 
work to, 73 
Recombination radiation, 
262 
Recombination rate constant, 


Resonances 
compound state in molecular 
beam studies, 201-2 
Resonant isotopes, 34 


Retarding-potential- differences 


(RPD) method, 359, 
363 
RNA 
see Optical activity 
Rotational barriers 
ab initio calculations of, 
329 
molecular orbital treatment 
of, 329, 341 
Rubidium 


Se 


513 


stants of, 142 
re structure, 143 
i. Consistent Field theory 
effective potentials techniques 
in, 320 
gaussian orbitals in, 
320 


ground state calculations of 
sigma bonded molecules 
by, 320 

integral evaluation methods 
in, 322 

iterative procedures for, 
324 


nuclear spin coupling calcula- 
tions by, 320 


Semicarbazide hydrochloride 


y-radiolysis, 226 


Shape resonances, 378 
Shock tube diaphragms, 


250 


Shock tubes 


applications to kinetic param- 
eters, 254 

guide to recent reviews, 
247 

nonidealities in, 250 

pinhole sampling in, 256 

structural requirements of, 
250 


Significant structure 


equations for, 113 
theory of liquids, 178 


Silver 


electroanalytical determina- 
tion of, 95 

in electrode reactions of, 
98 


Silver atoms 


hyperfine pattern, 223 


Simple dense fluids, 168 
Simple gas phase reaction 


isotopic effects in bimolec- 
ular, 463 


Single-pulse method 


data interpretation complica- 
tions of, 257 


Sodium benzophenone 


ion pairs, optical combined 
with ESR studies, 231 


electron impact spectroscopy Solid 


studies of, 376 
Rydberg states 
ab initio calculations of, 
328 


s 


Scatchard-Hildebrand equa- 
tions, 119 
SCF 
see Self-Consistent Field 
theory 
Selenious acid 
y-irradiation of, 226 
Selenium oxide 
anharmonic potential con- 


fluid phase transition for, 


liquid phase transition for, 
182 


Solid state physics 


development of, 15-16 


Solvated electrons 


and metal dissolution, 
93 

at metal-electrolyte surfaces, 
93 


Solvent effect 


in electrochemistry, 98, 
99, 103, 104 


Spin-rotation coupling con- 
stants 
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determined by molecular 
beam technique, 155 
Spin-spin coupling constants 
determined by molecular 
beam technique, 155 
Square well potential, 171 
Stark effects, 149, 154 
Statistical mechanics 
of equilibrium and nonequili- 
brium, 168 
Statistical theory 
of liquids, 168 
of simple fluids, 168 
Sulfur dioxide 
anharmonic potential con- 
stant, 142 
r, structure, 143 
Sun and stars 
analysis oi chondrites, 303 
atomic ratio of iron and 
Silicon, 303 
ionization states of, 303 
Superfluid helium, 180 
Superposition 
approximation of, 177 
Surface chemistry 
development of, 10 
Surface potentials, 95 
Surface studies 
electrochemical, 94, 
95 
see also Adsorption; 
Electrochemical behavior, 
kinetics, oxidation, and 
reduction; Polarography; 
Voltammetry 
Surface tension, 167 
Susceptibility 
magnetic, 155 


T 


Tellurium 
Booth and Wooten experi- 
ment, 36 
decay, 37 
Shpinel experiment, 
36 


Thermal decomposition 
of larger molecules, 69 
of radicals, 72 
Thermal diffusion 
and determination of inter- 
molecular forces review, 
192 
Thermal dissociation of hydro- 
gen fluoride, 62 
Thermal isomerization reac- 
tion 
cyclobutene derivatives of, 
73 


Thermal isotope effects 
normal mode harmonic 
vibrational frequencies, 
462 
Thermodynamic properties 
activity coefficients in, 102 
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diffusion coefficients in, 
102, 103 
of metal oxides, 102 
Thomas-Fermi theory, 317, 
318 
Toluene 
higher-fold barrier for the 
methyl rotation, 151 
Transient negative ion 
electron impact spectroscopy 
studies of, 377-81 
Transition dipole moment 
Born-Oppenheimer approxi- 
mation in calculation of, 
333 
operators in calculations of, 
323 


Transition metals, 237 
Transition state theory 
and kinetics of ion migration, 
101 


Translation interaction in 
liquid, 460 
Transport phenomena, 167 
Trapped-electron method 
molecular catcher in, 
362 


to study helium, mercury, 
hydrogen, nitrogen, and 
carbon monoxide, 361 
to study triplet and tempo- 
rary negative ion states, 
362 
a variation of, 362 
Triatomic-tetratomic mole- 
cules 
thermal unimolecular reac- 
tion of diatomic and tri- 
atomic, 66 
Trichloro carbon radical, 


Trichloro carbon recombina- 
tion, 76 

Trifluoromethyl iodide, 464 

Trifluorophosphine 

barrier height for the tri- 

fluoromethy] rotation, 
152 

Triplet interaction energies, 
112 


Triplet state 
organic species, 237 
Triplet-triplet absorption 
in alternant hydrocarbons, 
333 


Tunneling in organic reactions 
hydrogen isotope effects in, 
470 
rate constant, 470 
Two-body collisions, 169 
Two-fluid models 
of mixtures, 114, 116, 
119 


U 


Ultraviolet spectroscopy 





development of, 12 
Vv 


Vanadyl! tartrate 
ESR studies in, 238 
van der Waals 
equations of, 173 
gas studies, 175 
models of, 178 
quantum chemical computa- 
tions of, 206-17 
repulsion term for, 174 
Vapor phase infrared spectrum 
of ICN 
interaction constant of, 
282 
Variation methods 
in forbidden transition prob- 
lems, 339 
in time dependent problems, 
9 


Velocity autocorrelation func- 
tion, 172 
Velocity profiles 
correlation with shock Mack 
number, 251, 252 
Velocity-selecting analyzer, 
62 


Vibrational anharmonicity, 
471 
Vibrational resonance 
in melting chloride, 280 
Vibrational spectroscopy, 
273-79 
Vibration- rotation interaction 
Coriolis coupling in, 
140 


Fermi resonance in, 140, 
146 
harmonic contribution, 


inertia defect in, 140 

Nielsen's theory of, 139 
Virial coefficient, 177 
Vx centres 

of Hal5, 225 
Voltammetry, 104 

in fused salts, 98 

of Os(IV)/Os(VI), 93 


WwW 


Water 
deuterated, 143 
electron impact spectroscopy 
of, 360, 369, 371 
photoelectron spectroscopy 
studies of, 391 
Te structure, 143 
shock tube data on, 265 
Westheimer effect 
deuterium isotope effect of, 
465 
vibration frequencies for, 465 
Wien effect 
in electrolytes, 99 











Wien filter analysis method, 
360 


x 
Xanthyl 
radicals, 230 
Xenon 
comparison of, compounds, 


dispersion force coefficient, 


oxides of, 40 
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quadrupole splitting, 39 
X-ray diffraction 
determination of interatomic 
potential of argon, 196 
studies of, 4-5 
X-ray scattering 
from critical opalescent 
fluid systems, 169 
from fluids, 169 


Z 


Zeeman effects, 154 


Zeolites 
F-centres in, 222 
Zero-field parameters 
modulation of, 235 
Zeta value for nitrogen tri- 
fluoride, 277 
Zinc (II) 
electroanalytical determina- 
tion of, 96 
Zinc sulfide 
F-centres in, 
222 
Zwanzig approach, 175 
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